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Military robotics, vehicle dynamics, and computer graph-
ics. 
Research Description 
The role of robotics in manufacturing is already well 
established and is an important factor in increasing indus· 
trial productivity. In contrast, the introduction of robots 
into military operations has just begun. This is due in part 
to justifiable concerns about removing human control from 
potentially lethal systems, but perhaps to a greater e xtent 
is the result of the relatively weak capabilities of mobile 
robots operating in the unstructured or even hostile envi · 
ronments typical of military situauons. My research is 
concerned with adapting existing robot technology to suit 
military applications, and with making theoretical and 
engineering advances in areas where current knowledge is 
inadequate for a selected application. I pursue this goal 
both through the construction of prototype systems for 
concept demonstration, and by means of real-time graphi-
cal dynamic simulation studies in support of such 
research. With the recent rapid increase in interest in net· 
worked interactive simulations as an alternative to actual 
field exercises, the accurate modeling of vehicle dynamics 
needed for mobile robot design studies has taken on a new 
and larger urgency. 
At present, my research is centered around the application 
of unmanned submersibles lo mine countermeasures. Both 
swimming vehicles and walking vchtc lcs arc being consid · 
cred for this purpose. In the firsl instance, the NPS Auton· 
omous Underwater Vehicle (A UV) is available for 
experimental studies. In the second, various vehicles 
derived from my earlier research on terrestrial walking 
machines are being considered. Accurate simulation mod· 
els arc being used in both cases lo perrmt not only concept 
evaluauon. bul also the developmcn1 of real-time control 
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software through "hardware in the loop" simulation stud-
ies. 
Relevance to DoD/DoN 
With the downsizing of U.S. military forces, it is becom-
ing increasingly important to utilize available personnel to 
a maximum degree of effectiveness. One way to achieve 
this is to use distributed interactive graphical simulation 
exercises to replace training with actual vehicles and 
weapon systems whenever possible. Another is to achieve 
force multiplication through the use of unmanned vehicles 
in combat situations. 
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